Functional YFP-tagging of the essential GDP-mannose transporter reveals an important role for the secretion related small GTPase SrgC protein in maintenance of Golgi bodies in Aspergillus niger.
The addition of mannose residues to glycoproteins and glycolipids in the Golgi is carried out by mannosyltransferases. Their activity depends on the presence of GDP-mannose in the lumen of the Golgi. The transport of GDP-mannose (mannosyl donor) into the Golgi requires a specific nucleotide sugar transport present in the Golgi membrane. Here, we report the identification and functional characterization of the putative GDP-mannose transporter in Aspergillus niger, encoded by the gmtA gene (An17g02140). The single GDP-mannose transporter was identified in the A. niger genome and deletion analysis showed that gmtA is an essential gene. The lethal phenotype of the gmtA could be fully complemented by expressing an YFP-GmtA fusion protein from the endogenous gmtA promoter. Fluorescence studies revealed that, as in other fungal species, GmtA localized as punctate dots throughout the hyphal cytoplasm, representing Golgi bodies or Golgi equivalents. SrgC encodes a member of the Rab6/Ypt6 subfamily of secretion-related GTPases and is predicted to be required for the Golgi to vacuole transport. Loss of function of the srgC gene in A. niger resulted in strongly reduced growth and the inability to form conidiospores at 37°C and higher. Furthermore, the srgC disruption in the A. niger strain expressing the functional YFP-GmtA fusion protein led to an apparent 'disappearance' of the Golgi-like structures. The analysis suggests that SrgC has an important role in maintaining the integrity of Golgi-like structures in A. niger.